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I
NDI A NGRA SS [Sorghastrum nutans (L.) Nash] is a warm-season, cross-pollinated grass native to the prairies and plains of the United States. In a previous paper, we reported heritability estimates for heading date, forage yield, forage in vitro dry matter digestibility (IVDMD), and forage protein content for indiangrass (Vogel et aI., 1981) . Narrow sense heritability estimates for forage yield, IVDMD, and protein for two indiangrass populations averaged 0.43, 0.42, and 0.50, respectively. "h'-'v sense heritability estimates for heading date were larger. In addition to variation in heading date and forage yield, considerable variation also was observed in plant height, leaf color, plant erectness, leafiness, and vigor. The purpose of this study was to determine heritability estimates for the latter five traits and the correlation of these traits with one another and with forage yield, forage IVDMD, and forage protein content.
MATERIALS AND METHODS
The indiangrass populations used in this study, the experimental design, field plot and laboratory procedures, and the statistical methods used to obtain heritability estimates for forage yield, IVDMD, protein, and heading date were reported previously (Vogel et aI., 1980 (Vogel et aI., , 1981 . On the heading date, the plants were measured for plant height (ern) and were scored for color, erectness, leafiness, and vigor. The scoring system used was a 1 to 4 scale as follows for the traits rated: erectness 1 = erect to 4 = decumbent: leaf color, 1 = green, 2 = greenishblue, 3 = bluish-green, 4 = blue; leafiness, 1 = leafy to 4 = stemrny: vigor, 1 = excellent to 4 = very poor. Heritability estimates were obtained by using procedures described by Vogel et al. (1981) . Simple correlations among all traits were determined for both the parents and progenies of both populations on an individual plant basis. Thirty-six Holt families, 147 sets of Oto parents, and 146 sets of Oto progenies were used in the statistical analyses for 1976. In 1977, data were collected from only 30 Oto families that had high yields in 1976.
RESULTS AND DISCUSSION
In 1976, there were significant differences among the parents and progenies of both populations for plant height, leaf color, erectness, leafiness, and vigor (Table  1) . For 1976 and 1977 , there were significant differences among the parental clones evaluated for height, color, and erectness while among the progeny were was a significant difference only for erectness. The effect of years was significant for height and vigor among the progeny. The genotype X year interaction was significant for vigor of the parents. All other year and genotype X year effects Table 2 of Vogel et al. (1981) that were used to determine the heritability estimates; b indicates broad-sense and n indicates narrow-sense estimates. were nonsignificant. The results demonstrate that there are significant genetic differences among indiangrass plants for height, leaf color, erectness, leafiness, and vigor. The Oto plants tended to be taller and less leafy than the Holt plants (Table 1) . Both populations had similar means for the other traits.
On a phenotypic mean basis, broad sense heritability estimates determined from parental clones were only slightly higher than narrow sense heritability estimates determined from half-sib progenies (Table 1 ). The same relationship existed for heritabilities determined on an individual plant basis, although narrow sense heritabilities were larger than broad sense estimates for plant height and erectness in 1976. These results indicate that most of the genetic variation within populations for these traits is additive. Heritability estimates determined by parent-progeny regression were generally of the same magnitude or slightly lower than the narrow sense estimates determined by variance component analyses in 1976 for both populations.
Some of the narrow sense heritability estimates determined by variance component analyses for the Oto families evaluated in 1976 and 1977 were zero or very small because of large environmental variance components, while heritability estimates determined by parent-progeny regression were all 0.30 or larger.
Heritability estimates obtained from 1976 data were more reliable than those obtained for the 2-year period of 1976 and 1977 since more genotypes were evaluated and the genotype x year effect was significant only for vigor for the parents. Narrow sense heritability estimates averaged over all methods and both populations were 0.75, 0.59, 0.48, 0.36, and 0.50 for plant height, leaf color, erectness, leafiness, and vigor, respectively. In calculating the averages, heritability values greater than 1 were given a value of 1. These results indicate that in indiangrass, plant height was highly heritable while the heritability of leaf color was moderately high. The average heritability values for erectness, leafiness, and vigor were in the same range as those for forage yield, IVDMD, and protein (Vogel et aI., 1981) .
Simple correlations of plant height, leafiness, and vigor with forage yield ranged from 0.24 to 0.58 and all were significant at the 0.01 level of probability ( Table  2) . Correlations of color and erectness with yield were very low or nonsignificant. The absolute values of the correlation coefficients of IVDMD and protein with plant height, color, erectness, leafiness, and vigor were all 0.33 or lower. Height had low negative correlations with IVDMD and protein. Leaf color, erectness, leafiness, and vigor were generally not correlated with IVDMD and protein although the correlation coefficients varied among parents, progenies, and populations. Leafiness scores were probably not correlated with IVDMD and protein because stems and leaves of indiangrass have similar IVDMD and protein values throughout the growing season (Perry and Baltensperger, 1979) . These results indicate that vigor and leafiness scores and plant height may be useful in selecting for yield in indiangrass, but that scoring for color or erectness would have little value in selecting for yield. None of the five traits would be very useful in selecting for IVDMD or protein. Height memo surements may be of value in selecting plants uniform in height for mechanical seed harvest. Vigor scores and height measurement made in a single year on established plants would be adequate for selection.
